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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative electrode active material consisting of secondary 
particles of which, cohesive force of primary particles are weak, and naturally dispersing into the primary 
particles by an appropriate crushing or in an electrode manufacturing process. 

SOLUTION: The first characteristic of a negative electrode active material for a lithium secondary battery 
is that it is composed of a lithium complex oxide of a laminated or spinel structure, the second is that 
each of its particles is made of a secondary particle of an average cohesion diameter of 10 to 100 jam 
made by cohesion of primary particles of an average particle size of 0.5 to 3 (am, the third is that the 
secondary particles are apt to be crushed to an extent they are naturally crushed into primary particles in 
the electrode manufacturing process, and the fourth is that the secondary particles disperse in 
monodispersity after crushing. 
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C oSSt Ltli, =■ ,p h ( & JR = h ) & t>* = /u Mfc ^ ft CO '> ft < i: t> 1 « £ ffl 

^KH'TJ, 3 ✓< ;w h it & ft k L T ti , n /< A> h £ *T -t 3 fc co T* fe ft tf » 1= frJ PS £ 

ft T , 0>J £ tf , C o 3 O 4 , C o O^Ctfcfe, C o C O 3 ■, Co (N0 3 ) 2 > CoC 

i 2 & « , Co (oh) . 2 %}<D*miktfo , c oooHf ©»ft*»fcDiif asjjtrrbii 
5 0 :h6ott? t. »i:c o, o 4 jciMico (oh) 2 ft if # $f * l v . c o ffi n co 

¥i$:&Slil~3 0 ^ m#ffSLl>. 

N i J3H i: L T 12 , = y A' (Aisyir*) SO!=^/W^»ffl'>4<ni|^l 
v^Ci^fJ, s 3/ -7" ^ ft & ft i: L X (i . - ;/ /u £• ^ * -t i> fc co "C *> ft tf 4* M RB S 
ft T , fS|x.liN i 0^«fft!ft > N i C O 3 , N i ( N O 3 ) 2 • 6 H 2 O , NiCl 2 

m<omm. n i (oh) 2 » <£> * ss ft ft > n i ooH*f©t<k*ift«i?i)iiif biis. 

HlbO^Tt, »i:N i OS^BN i (OH) 2 ft if fl* *f $ L ^ „ N i H CO ¥ $J & 
l£ 1 ~ 3 0 n m* ! ftS LV\ 
[ 0 0 3 9 ] 

lit « 5c * , i-ftt>*>JB:RfllJftl-*it^T±IEa»^«<0 — «BJ«rB«li-57c3lli: L T fi , C r 
„ A I , B , M g , Si, S c , T i , V, F e , Co, N i , C u , Zn, G a , Y , 
Z r , Nb, Mo, Ru, Sn, Sb, Ce, Pr, Nd, Hf, TaSt>*PbJ;t9ft5 
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TJ, f KIJA I , Mg, Ti, Fe-CfcS. 

E#i7£iflJ!iKi|sfi:LTI*, Wx.fi, gf ffc * a A , 7k «t it * a A , ffi g& * n A , fift & * n J* , 
ft gft ? n A , 7k S& ft T ;K = n, 187;K = n, = 

? A . * ■> , SS^/^i'n, & it -w ^ * . f * A . ft & -r if * 

v j* . r » w * , ^-fi, ®Mt; * # > ? a , -»^t^-^>','*ifcfk?-^v, kg? 
ft; '< 4- 5> * a , **'<-*-i?>'B*T>'* = *.6., 7k » ffc * » mmm, &HM@i. m. it & , 7k^ 

<b 3 /< h , 58 6fc a /< h , 81a/<*K ifta^^K 7k 6$ fls - y-ir , 58 & = -> >t" 

/w, m m =■ y fv % mmm. mm$®. mmm®. mmm§& , m it # v <> a » ift^y m 

? a . ffiS-f y h D ? A , tt ft 5> A* =t = * A , ffi ift /t- a = /u , » fl: s * ^ , Va.it-lr-7 10 

. 6$ fb y ^ -r v % & f b 7U ^ = ? a , s§ fb ;* x , si fb * x , & f b r v * > , fb -fr y 
a, 58 ®e -tr y a , ffiK^y-fe^-v^A, it fb * * *? a , & fb y% 7 = ? a % rn.it 9 ^ f ^ , 
tttttt. ftifett. 4fi -f t » «> Sft f b , *»fttt, &«k&, IM5:*lf5:H't-^. 

[ 0 0 4 0 ] 

I* & 5t -c a * -4" it tf & v ^. 

[ 0 0 4 1 ] 20 

lER^tttiaRftiCSAL, 7k © IS , ^SCCCT/M ^^-Slf^gtS/f i'l: 

a * 4& (f&Mfr) t*i©a-frW*»4, fi ft J* T? JB 1 : 1 tfiifSLl^. 

[ 0 0 4 2 ] 30 

»i i?ft & fil . MAKift. X i£ & 7 y - X K 9 >f ft <h' co ;k *a tf> & 

[ 0 0 4 3 ] 

(*j*ia) 

tfi9 5 0 -98 OtClB^ftO. 5~3 0«$f|§^t5J:9l:I^L, Jl #t #1 3£ y 

? a m 86 ft % «r i« -r s o «e js , r r r- <r> m a « r± fct fig jp ^ © p°p a e * -r 5 . 

*«e a ffi 7)s ^ 1 0 0 0 °c & i@5 t , -i!k!e^/as^#< ft 9 . it*B®ii/j^$ < ftSTjj^. 

5» » L Ji < ft 5 . — * , fl8 5 0 < C&T@5t > — He » ^ *WJn $ < ft t» . Jt«®ffl7S5^:t 40 
< ft 5 . 

m f& m TbI « , *&-ftSl£:Sr»Sfcit>»SjO. 5 B# ffl £i Jt , tlcfil O - 2 O *IB t t 8©«> 
» * Ll\ 

«6 fiK *F i: LXIi, a - * y - * ^ y * ^ttftUF* Sr ffl 5 r <t75>T-#5„ 
fefe J& # H «t fi . *:«StHfilTO»3c*», ifktt#II?rSfflt5:ttt'^„ 

[ 0 0 4 4 ] 

•?A«^-|fcft(ft7»>bft5sp*D«t^g**|0. 5~3 n nKO-atlSE^^fiiLTftS^tSttf 
tliSi^lO-lOO^mCO-^&^T-fc^, #ZUJ:a[^F-li#<«)|!!lMS:l*t. t5>o^^(^- 
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[ 0 0 4 5 ] 

*tjll6W4:Jt«{«SrJt«EL,'fc*se)lftWi-S*«. * 3§ W # H Ik 0»J 1- RR £ £ *t -5 t » "C * 
[ 0 0 4 6 ] 

( mm m 1 ) 

IfiHT, ?^SS»2 3 (i m»ft»y f tt« ft6 m mcom^-geft:-^^^ 

^ , ¥^&&#\)2 3|imCO;<k®MI;=5/^A-, ?i&6giK 1 8 ^ mW*ift3/<yW * 
/HtL i : Mn : N i : Co=l. 15:0. 33:0. 33:0. 3 3 t 4 5 J: ? 
& L . Cfttc^fclSffi^Jtl : 1 i«t5 J: 5 35 I- '< -f ^ ^ - , # tfc #J £ iO L T 

■ *»#itJiv»T¥*tt8i»»0. 5~3. o ^ mt45SttfH, zix&xyu-- 

K5>f tffl^TJItt • ftjlt, ¥«tta»3 0-5 0)« mOJS»»'«r#fc. » 6 ft IK «■ 
*S> £ , ^C^^ICT^ 9 7 0 < C (&1) , fo2 0f%ffl<Dmi&$;fT\,^B&)t-tZ>mffi&it-fr® 
*r » . 

[ 0 0 4 7 ] 

# b ft JS ti? 5g ft fi , @^iSfk-^!fel:^m*t:^'C^^'— =0. 6 7: 0. 2 2 : 0 
. llcotd-&'-CJ!-£-L.¥L&£:ffll^T>'— httKJKj&Lfctg, 13mm*tf>5tfv?--T?fl-*> 
ft^TIIHfc. tLT, t««ClM-L i PF6/PC : DMC (1 : 1) , ftH 
ICL i ^ * jv Z m ^ T = -f 3! «?fe £ f^Sl! L, , * -f * /H* & £ 'if o 0 

[ 0 0 4 8 ] 

ft? » $ ft 6 ri> £ ®J 36 L fc „ 
±.mx-m <b fttzffiffi'&it&V>) 1 g & I 0 . Smm^y^f ^|:Aiit-»*|iil'-0. 2 ~ 
3 tOEAtMtt«|:»f(i<i5«[S»*«:||SL, S^ittSd 1 0, d 5 0 , d 9 0 <D 

mmzm& Lit. 

[ 0 0 4 9 ] 

( Jt m. w i ) 

* £t i£ d <fc 9 , pHfclll 1. 6l:ay M - ;Ht7/UA !) g^tl;, t/Htt-N i : 
Co :Mn=l : 1 : 1 W N i , Co, MnrS^«!tgS*^fS*i4^6<JlCiJt^L. &!( * 8? 
ft 4$> & # o # <b ft J5£ £ ^ ^ Jt (Li : N i . Co, Mn) =1. 15 : 1 i 4 5 i 
plC^Sfcy^^AirJg-S-L, ^:^f(c:T^9 7 0 < C (Aft) , *&2 0«SIBI©l!ftj*«:fTV*JB 

«3t<i:^«b«r»fc. # b ft fc ft mit , ±.w. t m c * m X- %$ m tz <, 

[0 0 5 0 ] 

( Jt (ft flj 2 ) 

mmm i kmmtexmxmnmzmmLtzi&ic^ ±%.<t> \z.x m 1 ioox: < a a ) . **>2 

I ¥ ffi Sr *t o 0 
[ 0 0 5 1 ] 

(&*) 

3li6C»l 1 X^ite^l t-#t.^fctyy^ ( JS til & ft «- tt ) OT'u^KKite**:*!, El 
1,12 ICjpt, 
[ 0 0 5 2 ] 
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0.4 
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52.99 


6.546 


11.53 


19.45 


0.6 
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49.16 
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19.23 


0.8 
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5.352 


43.33 


6.084 


11.45 


19.49 
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2.2 


4.681 


35.29 


5.85 


11.43 


19.43 


1.2 


2.232 


4.788 


35.11 


5.566 


11.39 


19.39 


1.4 


2.123 


4.287 


25.64 


5.271 


11.32 


19.42 


1.6 


2.054 


3.976 


13.7 


5 


11.31 


19.38 


! 1.8 


2.044 


3.91 


11.08 


4.639 


11.24 


19.3 


2 


2.037 


3.669 


9.737 


4.662 


11.29 


19.4 
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1.942 


3.627 


7.15 


3.794 


11.13 


19.36 
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[ 0 0 5 3 ] 

mnm i w > * <d ±%-iz{¥\<^ - ^n^^mfe z ti. d 5 o , d9o^isn 

X V* 5 C t *> 7^6 o * tz , d 1 0l4E*#±#LTttilSlf«ftLt^4^ o ':Ktt 

, m ft * *Mt x h - & n * m w $ ti z> tz st x , & £ n - & ^- « * tt « ± m n * 

:ni:*f LtttRMi ot>y/Ki, E^^±#LTtttSd l o, d 5 o , d90©^ 
-T tl fc 5& if&it L T V> * V> 0 ffi* *±tf T t> Zl &«^>&*»#S -»«t^36S«* Lfc 

4*"Cfc5wi:^^^4 0 20 
[ 0 0 5 4 ] 

fc«Hi:t5:i^t?t5i^}:i'e*5. *<Dtztb. * Jt 0»J 1 (Z) J: 5 * *f «■ , ^ 

( 0 0 5 5 ] 

1 0 0 5 6 ] 
2 ] 

30 





it a is ss 

(mVg) 


(mAh/g) 


(mAh/g) 


20 V-Hnum 
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174.9 


154.6 


99.5 


tM&ffll 


0.3 


177.0 


156.5 


98.5 




0.007 


172.2 


113.1 


97.3 



[ 0 0 .5 7 ] 

^5, ^.tlOJ^iaSrlllS-rsrc: ti^S EMU^ftgLt. El 3 JS #J 1 CD ® H 

(0. 2 tWE^ftW) WSEMft*. B4Ctt:(l!fllOtI (0. 2 t ©ff^jft«) © 

S EM|^*f ( 
[ 0 0 5 8 ] 

ft ic J; "9 . it» ** - flcttiF- K * T*tf # S ^ T ^ 5 W » 5 . 

m ic *r l r , Jt«wio««^tt-»ctt^js<fw»£fti**©**»oT:te0» - # m ^ 

^ftt5i%i^5„ 50 
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X' th 5 „ 

[m2] \twtm 1 1? # h tiit d- ^ * (mmmit&W)) w v ta^tL? 

im3] %m.m \ bnitm.m ( 0 . 2 t©ff^it) osem^kt*s>s„ 

[ H 4 ] "it $& #J 1 TM# <b )}X fd ® 1® (0. 2 t tf> ffi ft ftf ) (DSEM^-mX-lbZ, 



1 m 1 ] 
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